Thirty-eight strains of Lactobacillus h-elveticus, including 26 strains of L. helveticus biotype jugurti, were isolated from natural starters for Grana cheese. Seventeen strains had diaminopimelic acid (DAP) as a cytoplasmic (but not cell wall) component; 21 strains did not contain DAP. DAP-positive and galactose-negative strains may constitute new biotypes of L. helveticus. Despite these variations, all of the strains studied displayed high deoxyribonucleic acid (DNA)-DNA homologies to the reference DNA, and the presence or absence of DAP is not considered t o be of great taxonomic importance in L. helveticus.
During the past 10 years, detailed investigations on the homofermentative, thermophilic lactobacilli normally present in natural whey starters for Grana cheese have been undertaken at our Institute. It has been found ( 3 ) that Lactobacillus helve ticus (including its biotypes) constitutes the species responsible for the lactic acid fermentation in Grana cheese, although small numbers of strains of L. bulgaricus, L. lactis, and Streptococcus thermophilus are also present. The most frequently occurring strains have unusual properties such as: (i) high proteolytic activity (2); (ii) sensitivity to xanthine and guanine (1); (iii) inability to produce normal amounts of lactic acid in milk (3, 13); (iv) presence of "free" diaminopimelic acid (DAP) as a cytoplasmic, but not as a cell-wall, component (4); (v) inability t o ferment galactose; (vi) cell morphology variation (18) ; and (vii) optimal growth temperatures different from those of previously described strains.
Despite wide differences in the quantities of lactic acid produced by strains of L. jugurti from Grana cheese starters, Matteuzzi (1 4) demonstrated high deoxyribonucleic acid (DNA)-DNA homologies (89 t o 100%) in all strains. The purpose of this investigation was t o determine the extent of DNA-DNA homology among phenotypically different strains of L. helveticus, especially those that differ with respect to DAP production and galactose fermentation.
MATERIALS AND METHODS
Bacterial strains. The strains are listed in Table 1 . They were isolated from whey cheese starters obtained from different dairies producing Grana cheese. All of the organisms were cultured in MRS broth (7) .
Methods. The identities of the strains were determined on the basis of the criteria established by the Subcommittee on the Taxonomy of the Lactobacilli and Closely Related Organisms of the International Committee on Systematic Bacteriology.
Cells were treated with acetic acid (10% vol/vol), and the extracted "free" DAP was determined by the paper chromatography method of Hoare and Work (10) .
Cells for DNA extraction were washed twice with saline-ethylenediaminetetraacetic acid (EDTA) (0.15 M NaCl plus 0.1 M EDTA, pH 8) and, since it was difficult to lyse the organisms, a dual system of lysozyme and Pronase was used (6). The isolation and purification of DNA was performed according t o the procedure described by Marmur (12) . The mole percent of guanine plus cytosine (% G+C) in the DNA of duplicate samples was determined by the thermal melting procedure using equation 9 or 1 0 of De Ley ( 5 ) for calculation. DNA-DNA hybridization was carried out with the single-point competition version of Johnson and Ordal(11) as described in our previous paper ( 6 ) .
RESULTS AND DISCUSSION
The 38 strains of Lactobacillus studied had the physiological characters of L. helveticus; 26 of them were considered to be maltose-negative 
